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AIRS data studied

sBUFR format from NESDIS
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Met Office NWP Models

Model formulation:

Exact equations of motion in
3D, non-hydrostatic effects
Included, semi-Langrangian
scheme, hybrid-etain height.
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Data Assimilation:

3DVar, FGAT, 6 hourly cycle
3hr cut-off with update

runs for next cycle
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Fignre 2: The grids nsed by the global awl UK Mes=ozcale forecact systemes,

o | Tt | Vel | | Provides model background
EWx NS
(obal Fotecast | 0.53° x 056" 431:315 30 from 6 hour forecast
UK Mescscale 12kt 146 x 152 35
HATIAMS 1507 x3.75" 96 x 73 38 5

Table 1: Resoltions nsed by main UM atmospheric configurations.
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AIRS processing

BUFR ingest

To other European Pre-processing
NWP centres Cloud detection(1), thinning,
g/c and bias correction

g/c, cloud det (2) Monitoring stats
1DVar re%val radiances, retrievals O-B

no. of obsand g/c flags

3DVar assimilation
of radiances Cray T3E supercomputer




Radiative transfer model used

= RTTOV-7 developed by NWP SAF
— ISRF from Strow (2000) Needs updating now!
— Line database: HITRAN-96
— LbL model GENLN2 at 0.001cm-
— Water vapour continuum: CKD2.1

— 43L fixed pressure level parametrisation

— T, g, surface from NWP model O, inferred from
temp at 70hPa

— Masuda for sea surface emissivity, 0.98 for land

— Jacobians aIW —




RT model validation

Fitting etrors of RTTOV-7 for AIRS
117 ECIWVIWT independent profiles
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RT model validation

Htting errors of RTTOV-7 for AIRS

ECKIWE 117 profile independent set
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Variational Cloud Detection

(English, Eyre & Smith, 1999)

Attempt to determine In the
field of view given the and the NWP
background profile

J=-Ln{P(cloud!y ,x,)}

~- ¥%(Dy)' {H(x,) BH(x,) + R} *(Dy) + Const.

Dy = - y(X,)
Clouds are flagged when J exceeds a threshold
In addition if O-B for chan 787 less than -2K flagged

as cloudy .




Methodology

ECMWEF 60L_SD profile dataset (Chevallier, 2001)

RTTOV7 with RTTOVCLD (Saunders,2002)

Simulated AIRS281ch. AMSUZ20ch. BTs

~Obs noise 1 R.matrx
JL JL 4

IASI_1DVAR based on RTTOV 7 without
RTTOVCLD (Collard,2002)

Cloud cost [BESY \/alidetion @ Total CLW, Total CIW

Threshold for cloud detection




Preliminary channel selection for cloud
cost calculation

Ch. Ch. Wavenumber Wavelength
281 2378 (cm) (micron)

125 787 917.569 10.90 + O-B check > -2K
127 843 938.183 10.66
129 914 965.722  10.35
159 1221 1115.06 8.96
160 1237 1123.55 8.90
271 2328 2611.84 3.83
272 2333 2617.16 3.82

AMSU ch.2 31.4GHz
ch.3 50.3GHz
ch.15 89.0GHz
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GOES validation
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Mitch'’s cloud detection

1. AIRS,;;, =18.653 - 0.169xAMSU, + 1.975xAMSU; - 0.865xAMSU
+ 0.608xcos(solzen) + 4.529 x (1-cos(scan))
testlA = AIRS,,,, - AIRS,,,, (green is measured)

2. testlB = AIRS,,, - AIRS,,,
3. SST=8.28206 - 0.97957XAIRS,, + 0.60529xAIRS,,,

+ 1.74444XAIRS o - 0.40379XAIRS 15,
teStSST = - SST

IF(test1A < 2 and test1lB <5 and testy; > 2 and testg < 4)

Then fov is clear




Compare Mitch’s tests with Var

Mitch’'s cloud test
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Compare Mitch’s tests with Var

Var cloud test
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NWP radiance monitoring

= Continuous global view of data

= Good for spotting sudden changes Iin

Instruments

= Can compare with other satellites and in situ
obs

= But NWP model has errors: (LST, wv, ozone,
clouds) so bias correction and cloud detection
Important and care in interpretation




Plots of Observed-Background
Preliminary

m Scan biases for AIRS channels
= Compare NOAA-16 and AQUA

= Global maps for a few channels (inc
AMSU-A)

= O-B clear histograms
= ‘Tartan’ plots from pole to pole

= Spectral plots for a few diverse

atmosphere /
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NOAA-16

180°%W
BN BN
40%N 40%N
i i
40°8 40°3
& minua B for Channel BFO 947 365 cm—1 {ivnl = 133)
&0°5
L | 1~} 9| 9| 2|
THOPE 120 L] 4 BO°E 120°E 185w o v o - 120%
o B
-3 -2 -1 o 1 2 3
Brightress Temperatura ¢k)
40%N
DO
48°%
&0°5
1HOE 120 B0 o® BO*E 120°E 158G
-5 —4 -3 -2 -1 a 1 2 3 4 5

Brightress Temperature £8)




NOAA-16
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NOAA-16
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NOAA-16
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O-B clear h

Istograms
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AMSU-10
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Aqua AMSU O-B
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AMSU-A O-B histograms
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Location of tartan/spectral plots

Salectad Traverea and Spectro Locotione




Tartan plots - BTs

Orbit over pacific
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Spectra over arctic ocean
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Spectra over tropical ocean
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Spectra over Antarctica

o~ 220 - i —
= = o '"é; 0 gi'i‘ B ;ﬂﬂ =
iy = B Tamgde =
E g ﬂf | _': % E ::_ ol ';',"F'IEE-“: E
= Mo a am @ atl § —
= Lo E
£ £ 3
= 200 a —]
m - -
190 E- =
C ) ] ) ) ) ) ] ) ) ) ) ] ) =
S0Q 13040 2000 2500 300a
Channel Freguency (em—173
Obsarved minus Background

10 T T T ]
i n i
B PN ]
£ sl = i —
[ B .: E -
5o : | 3 .
e B § el 3 i
n |- : o : % o —
g o0 o a2 ol : ]
= - oL A -8 ] o N —
T i RS B i
= L o D Bosf _
il [ a B _;_.;:;: _
-5 " = '!-;'au EE:E —

- ¥ 1 =

[ ) ] ) ) ) ) ] ) ) ) ) ] ) ] ﬁ

39 SO0 1500 2000 2500 3000 m

Channel Freguency (em—17%



Spectra over Australian Desert
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Summary of results

= AIRS looks OK from first quick look
= More work needed on cloud detection

= Radiance bias correction has to be
Implemented

= AMSU channel 7 noisier than expected and
some scan dep biases (like NOAA ?)

= HSB not yet monitored




Plans at Met Office

= Start continuous monitoring as soon as we
are given access to data in real time (data
partitioned into 6 hr intervals)

= Monitoring plots will be accessible via web
Site (see slide)

= Update RT model (see next slide)

= Once we have a ‘clean’ month of global
data start NWP impact trial (early 03?)

= Report on NWP impact (mid 03?)
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Update RT model

Short term

= Recompute RTTOV-7 coeffs for new ISRF (in
a few weeks)

Longer term

= Recompute transmittances on 101L with
GENLNZ2 and/or kCARTA

= Use latest wv continuum and model
separately

= Release RTTOV-8

/




SEARCH Met Office

» Home » Research » NWP » Satellite Applications » Infrared » Advanced Sounders

» AIRS Monitoring » Plots
NWP | Climate | Seasonal forecasting | Atmospheric processes | Oceanography | Projects | The
stratosphere r a

o monitoring web

AIRS Monitoring Plots

These plots are considered experimental. The Met Office accepts no responsibility for p a g e

actions taken on the basis of these monitoring plots.
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AIRS Impact assessment

= Radiance monitoring (are O-B stats reasonable?)

compare wit

= Compare Al
RAOB matc

N HIRS from NOAA-16

RS 1DVar retrievals with ATOVS and
N-up profiles

= Look at ana

ySIS Increments

— Temperature and water vapour

= Look at forecast scores in range 1-5 days
especially in S. Hemisphere verified against Obs

and Analyses
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